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DERMATITIS HERPETIFORMIS, ERYTHEMA MULTIFORME AND BULLOTJS
PEMPHIGOID: A COMPARATIVE HISTOPATHOLOGICAL AND
HISTOCHEMICAL STUDY*
DONALD N. MAcVICAR, M.D., JAMES H. GRAHAM, M.D. AND CARROLL F. BURGOON, Ja., M.D.
Several of the bullous cutaneous diseases are
difficult to differentiate clinically. With the
general recognition and acceptance of the im-
portant role of acantholysis, intracellular edema,
and spongiosis in intraepidermal bulla formation,
it is now possible to separate histologically bul-
bus diseases into two broad categories, i.e. intra-
epidermal or subepidermal. Such differentiation
is usually relatively simple, provided an early
lesion is selected for study. Older lesions may
undergo secondary changes which render it im-
possible to determine accurately the site of bulla
formation. Further separation of the individual
subepidermal bullous diseases into specific cate-
gories is much more difficult. Differential features
are less distinct and often require attaching
significance to minute changes. Such a dilemma
has existed in the past with respect to separating
the subepidermal bullous diseases of dermatitis
herpetiformis, erythema multiforme and bullous
pemphigoid. It is generally considered that these
3 diseases cannot be distinguished on the basis of
histologic features alone.
The purpose of this paper is to report histo-
pathological and histochemical observations of
biopsy material from patients with dermatitis
herpetiformis, erythema multiforme, and bullous
pemphigoid.
MATERIALS AND METHODS
This study was conducted at the Skin and
Cancer Hospital of Philadelphia and is based on
1 or more biopsyspecimens from 80 patients with
the following bullous cutaneous diseases: der-
matitis herpetiformis, 38; erythema multiforme,
31; and bullous pemphigoid, 11. Multiple and/or
serial sections were done on all tissue specimens
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for routine hematoxylin- and eosin-stained (H
and E) sections, and special histochernical studies
were performed as follows on sections from 13
specimens of dermatitis herpetiformis, 10 of
erythema multiforme, and 6 of bullous pemphi-
goid: periodic acid-Schiff (PAS) reaction, with
and without diastase digestion; Snook's (silver)
reticulum stain; colloidal iron technic, with and
without bovine testicular hyaluronidase digestion;
Gomori's aldehyde-fuchsin technic; and Movat's
pentachrome 1 stain (1). With the exception of
the pentachrome stain, the procedures were
carried out as outlined in the Manual of Histologic
and Special Staining Technics (2). Clinical and
gross pathologic observations were supplemented
by follow-up data obtained from hospital records
and this information was correlated with the
histopathological and histochemical features.
Smears for cytologic study were obtained from
early bullae of 11 patients with dermatitis herpeti-
formis, 15 with erythema multiforme, and 3 with
bullous pemphigoid. The smears were prepared
and stained according to the method described
by Graham, Bingul and Burgoon (3).
CLINICAL DATA
Race and Sex: All 3 diseases occurred predomi-
nantly in the Caucasian races. The only Negro
patients were 3 with dermatitis herpetiformis, 3
with bullous pempbigoid, and 1 with erythema
multiforme. Sex distribution for the 3 diseases
was as follows: dermatitis herpetiformis, 22 males
and 16 females; erythema multiforme, 13 males
and 18 females; and bullous pemphigoid, 6 males
and 5 females.
Age: The median age of the 80 patients at the
time of the first biopsy removal was 45 years.
The youngest patient with dermatitis herpeti-
formis was 18 months, the oldest 76 years, and the
median age was 38. Patients with erythema multi-
forme varied in age from 7 years to 68 years, and
the median age was 40. Bullous pemphigoid
involved predominantly the older age groups; the
youngest was 52 and the oldest 83, and the median
age was 74.
Duration of Disease: The duration of the 3
diseases from onset to first biopsy removal was as
follows: in patients with dermatitis herpetiformis,
the extremes varied from 1 month to 10 years, and
the median was 1 year; in the erythema multi-
forme group, the range varied from 1 day to 14
years, and the median was 3 months; and in pa-
tients with bullous pemphigoid, 1 had the disease
for 5 years, and the remainder for 6 months or
less, and the median was 1 month.
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MICROSCOPIC OBSERVATIONS
Dermatitis Herpetiformis: In lesions of 24 hours
duration or less, the initial changes were edema
and exudation of inflammatory cells, especially
eosinophils and neutrophils, at the tips of indi-
vidual dermal papillae (Fig. 1). The adjacent
epidermal cells in the region of the suprapapillary
plate were altered and showed degenerative
changes. Separation of the epidermis occurred
in this area and extended downward producing a
small subepidermal cleft or vesicle confined to a
single dermal papilla. The dermal papillae were
often transformed into a structureless mass of
edema fluid and inflammatory cells (Fig. 2). In
some areas there may be epithelial cell necrosis
and collections of inflammatory cells in the im-
mediately adjacent epidermis. By the end of 36
hours, the rete ridges were effaced and confluence
of adjacent papillary areas of separation formed
a large subepidermal bulla. Involvement of
individual dermal papillae may still be present
adjacent to the margins of the bulla (Fig. 3).
After 48 hours, the features were those of a tension
type bulla and involvement of individual papillae
was minimal or not apparent. The bulla space was
filled with inflammatory cells, largely neutrophils
and eosinophils, and fibrinous material. The basal
and adjacent epidermal cells in the roof of the
bulla often appeared washed-out and indistinct.
Occasionally, epidermal cells were lysed and these
were present in the bulla space as typical acan-
tholytic cells (Fig. 4). By the end of 96 hours, there
was evidence of epithelial regeneration across the
floor of the bulla and this appeared to occur from
the lateral epidermal margins and from the stumps
of adnexal structures in the base of the bulla(Fig. 5). These adnexal structures were often
spared by the disease process, and traversed the
epidermis intact with the abnormal changes on
both sides. An inflammatory infiltrate was present
in the upper corium at the time the changes were
first seen in the individual dermal papillae. The
infiltrate was largely perivascular and made up of
neutrophils, eosinophils, lymphocytes and histio-
cytes. Lymphocytes usually predominate, but
eosinophils and neutrophils may constitute the
majority of the cells. In some examples, mono-
nuclear tissue eosinophils were present. Vascular
dilatation and endothelial swelling were often
present, whereas a significant angiitis was rarely
seen.
Erytheme Multiforme: The initial changes were
seen in the upper corium and consisted of a sharply
defined perivascular infiltrate, predominantly
lymphocytic, and this was associated with endo-
thelial swelling and thickening of the vessel walls
(Fig. 6). A few neutrophils, eosinophils and plasma
cells may be present, but often lymphocytes and
histiocytes were the only inflammatory cells
identified. The primary insult appears to be an
angiitis of the capillaries in the upper corium
Fm. 1. Dermatitis herpetiformis. A. Urticarial lesion of 24 hours duration with edema and exudation
of inflammatory cells in the dermal papillae. The process spares the pilosebaceous follicle. H & E, )< 50.
B. Higher magnification of A illustrates an individual dermal papilla filled with eosinophils, neutro-
phils and fibrin. Subepidermal separation is present. H & E, X 235.
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Fio. 2. Dermatitis herpetiformis of 24 to 36 hours duration showing a structureless mass of edema
fluid and inflammatory cells in the dermal papillae. A subepidermal bulla is beginning to form. H & E,
X 158.
FIG. 3. Dermatitis herpetiformis of 36 to 48 hours duration showing a subepidermal bulla and in-
volvement of adjacent individual dermal papillae. H & E, X 65.
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Fin. 4. Dermatitis herpetiformis. A. Bullous lesion of 48 hours duration showing a well developed
subepidermal bulla. H & E, X 40. B. Clump of lysed epidermal cells in the bulla space. H & E, X 335.
C. Acantholytic Tzanck-like cell floating free in the bulla space. H & E, X 335.
(Fig. 7), and this was followed by an accumulation
of edema fluid, acute inflammatory cells and
degenerative changes in the region of the dermo-
epidermal junction. Localized or extensive
changes may occur in the basal layers of the
epidermis, and this feature shows a striking
resemblance to the basic pathologic alteration of
liquefaction degeneration (Fig. 8). There was
subsequent formation of a subepidernial tension
type bulla. The epidermis forming the roof of such
a bulla frequently shows advanced degenerative
changes and even necrosis with intraepidermal
spaces (Fig. 9).
In some lesions, the initial edematous changes
occurred in the middle corium and by expansion
and extension upward elevated the epidermis to
form a bulla without changes suggesting lique-
faction necrosis. The bulla roof showed a relatively
intact epidermis. The rete ridges may show a saw
tooth appearance and fine strands of connective
tissue fibers traverse the bulla space (Fig. 10).
This type of change gives the subcpidermal bulla
a multilocular appearance. Occasionally, changes
of liquefaction degeneration and multilocular
features occur in the same lesion. Involvement of
individual dermal papillae has not been observed
in biopsy material from our group of patients with
erythema multiforme. Typical acantholytic cells
were rarely seen and inflammatory cells in the
bulla fluid were predominantly lymphocytes. Late
regenerative changes and respect of the bullous
process for adnexal structures were similar to
those seen in dermatitis herpetiformis.
Bullous Feozphigoid: The earliest change ob-
served was edema in the upper corium, and this
occurred with or without an appreciable number
of eosinophils and neutropbils. Often, the only
manifestations of inflammation, other than
edema, were ectatic vessels and a few inflamma-
tory cells. There was usually no evidence of an
angiitis as seen in erythema multiforme. The
edema fluid forms a subepidermal tension type
bulla which develops over an area occupied by
multiple dermal papillae. The epidermis appears
elevated from relatively intact dermal papillac,
and these project into the base of the bulla to
form an undulating configuration (Fig. 11).
Involvement of individual dermal papillae was
not observed. The bulla space in some examples
contained large numbers of neutrophils and
eosinophils. Respect of the bullous piocess for
adnexal structures and late regenerati'e changes
were similar to those seen in dermatitis herpeti-
formis and erythema multiforme.
HISTOCHEMISTEY
For purposes of this report, the basement mem-
brane at the dermoepidermal junction is defined
as that structure which is PAS-positive and
diastase-resistant, and positive with Snook's
silver stain. In sections of biopsy specimens
where the basement membrane could still be
recognized in the region of the bulla, it remained
attached to the epidermis in erythema multiforme,
but followed the floor of the bulla in dermatitis
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herpetiformis and bullous pemphigoid (Figs. 12
and 13). In erythema multiforme of the multilocu-
lar type, the basement membrane was attached
to the epidermis (Figs. 14 and 15), and could often
be recognized in routine H and E stained sections.
In erythema multiforme with changes resembling
liquefaction degeneration, the basement mem-
brane was disorganized, although fragments
FIG. 5. Dermatitis herpetiformis of 72 to 96 hours duration showing a large subepidermal bulla.
Reepithelialization is present at the margins. H & E, X 50.
FIG. 6. New lesion of erythema multiforme showing a dense, sharply defined perivascular infiltrate
in the corium. There is no evidence of hulla formation. H & E, X 65.
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Fin. 7. Angiitis in a lesion of erythema multiforme. There is endothelial swelling and thickening of
the vessel walls and the lumen is narrowed. A dense mononuclear cell infiltrate surrounds the altered
capillaries. H & E, X 425.
and in bullous pemphigoid, the basement mem-
brane was well-defined and easily identified.
Movat's pentachrome stain, Snook's reticulum
stain, and the aldehyde-fuchsin technic were
utilized on sections of biopsy material from early
lesions of dermatitis herpetiformis. These methods
demonstrated absence of collagen, elastic fibers,
reticulin fibers and blood vessels in the involved
individual dermal papillac. In older lesions of
dermatitis herpetiformis, erytbema multiforme
and bullous pemphigoid, there was a proliferation
of reticulin fibers in the upper corium, including
the base of the bulla. Elastic fibers as demon-
strated by the pentachrome stain and aldehyde-
fuchsin technic were absent throughout the same
areas, although they were observed at a higher
level in the corium in bullous pemphigoid as
compared to that seen in dermatitis herpetiformis
and erythema multiforme. Utilizing the colloidal
iron technic, with and without hyaluronidase
digestion, no significant ground substance changes
were observed in the 3 bullous diseases.
DISCUSSION
FIG. S. Erythema multiforme showing multiloc-
ular features and a localized area of liquefaction
degeneration. H & E, X 71.
adhered to the epidermis after the subepidermal
bulla formed. In a few examples of this latter type
of bulla, and less commonly in those of dermatitis
herpetiformis, the basement membrane was
destroyed and could not be demonstrated. In the
multiocular type of bulla of crythema multiformc
Ormsby and Montgomery (4), in 1954, de-
scribed the initial changes in dermatitis herpeti-
formis as edema and congestion in the papillary
bodies of the corium. They considered this a part
of the pathogenesis of bulla formation in dermati-
tis herpetiformis, but did not attach significance
to this change as a differential feature from
erythema multiforme bullosum and other bullous
diseases. Allen (5) noted the occurrence of local
collections of neutrophils and eosinophils just
FIG. 9. Erythema multiforme of 48 hours duration showing a prominent subepidermal bulla. Necrosis
is present in the epidermal roof with liquefaction degeneration at the margins. H & E, X 39.
FIG. 10. Erythema multiforme showing edema of the papillary corium and an incipient hulla. The
epidermis is intact and shows a saw-tooth appearance. Fine strands of connective tissue fibers traverse
the hulla space and multilocular features are present. The eccrine sweat duct is intact and inflammatory
cells are present around the vessels in the middle corium. H & E, X 65.
FIG. 11. Typical, well developed, subepidermal lesion of bullous pemphigoid showing the dermal
papillae projecting into the bulla cavity. A few inflammatory cells are present and the epidermal roof
shows minimal involvement. H & E, X 65.
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FIG. 12. Dermatitis herpetiformis. The basement membrane lines the floor of the bulla. Silver stain,
X 425.
FIG. 13. Bullous pemphigoid showing the basement membrane lining the floor of the bulla. PAS, X 175
beneath the epidermis in dermatitis herpetiformis tion of microabscesses at the tips of the dermal
and listed this as a differential aid in distinguish- papillae as the initial change in dermatitis
ing dermatitis herpetiformis from erytbema herpetiformis and considered this to be a specific
multiforme. Pierard (6, 7) described the forma- pathologic feature not present in erythcma multi-
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FIG. 14. Erythema multiforme. The basement membrane is attached to the epidernus in the roof of
the bulla. PAS, X 425.
FIG. 15. Epidermal roof of the same lesion as illustrated in Fig. 14. The basement membrane is at-
tached to the epidermis. Silver stain, X 425.
forme and bullous pemphigoid. In our study of phils in the tips of individual dermal papillae was
biopsy material from 38 patients with dermatitis considered a specific alteration. This observation
herpetiformis, the primary pathologic change of was universally present in all early lesions of
edema and exudation of eosinophils and neutro- dermatitis herpetiformis, and was not seen in
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specimens of erythema multiforme or bullous
pemphigoid. In our experience, this change is so
characteristic that we consider it pathognomonie.
In erythema multiforme, the pathogenesis of
hullae formation occurs in 2 principal ways. In 1
type, the initial insult is an angiitis of the capil-
laries in the middle corium followed by a multi-
locular subepidermal tension bulla as illustrated
and discussed by Ormsby and Montgomery (4).
A striking feature of this type of bulla was an
intact basement membrane attached to the epi-
dermal roof. This observation is a differential
feature, since the basement membrane covers the
dermis or dermal papillae in the base of the bullae
of dermatitis herpetiformis and bullous pem-
phigoid. The pathogenesis of the second type of
bulla formation in erythema multiforme is char-
acterized by an angiitis of the capillaries in the
upper corium and changes resembling liquefaction
degeneration. The epidermal roof of the bulla
usually shows significant alteration and the base-
ment membrane appears fragmented. }Iistopatho-
logic features of a multiloeular subepidermal bulla
and those showing liquefaction degeneration were
observed in the same sections, and this supports
our interpretation that both changes are associ-
ated with the pathogenesis of bulla formation in
erythema multiforme. The vascular changes of an
angiitis seen in erythema multiforme was a differ-
ential feature rarely observed in dermatitis
herpetiformis and bullous pemphigoid.
The base of the bulla in bullous pemphigoid
generally shows features not observed in derma-
titis herpetiformis or erythema multiforme. The
dermal papillae retain their outlines and project
like fingers into the bulla space. In areas of the
skin where the dermal papillae are not well de-
veloped and the dermoepidermal junction is rela-
tively straight, this festooning pattern is absent.
When festooning is present, bullous pemphigoid
is more likely to be confused with porphyria
eutanea tarda and epidermolysis bullosa dys-
trophica rather than with dermatitis herpeti-
formis and erythema multiforme.
The type of inflammatory cells in the bulla
fluid and about the blood vessels are helpful in
distinguishing dermatitis herpetiformis, erythema
multiforme and bullous pemphigoid. The pen-
vascular infiltrate was predominantly lympho-
eytie in all 3 diseases, however in dermatitis
herpetiformis large numbers of eosinophils and
neutrophils were present and at times these cells
were in the majority. In erythema multiforme,
mononuclear cells were predominant and fre-
quently the only type of cells. Polymorphonuelear
leukocytes were variable in number and usually
only a few were present. The character of the in-
filtrate in bullous pemphigoid was variable and
often minimal. In some examples, only a few
scattered lymphocytes were present and this was
a feature not observed in dermatitis herpetiformis
and erythema multiforme. Many eosinophils and
neutrophils were usually present in the bulla
fluid of dermatitis herpetiformis and in some
examples of bullous pemphigoid, whereas in
erythema multiforme these cells were less numer-
ous and often lymphocytes predominated.
Aeantholytie cells were seen in the bullae of
over half the histologic sections from lesions of
dermatitis herpetiformis. This observation was
confirmed by the presence of aeantholytie cells
and Tzanek-like cells in cytologic smears from the
base of the bullae from 11 patients with dermati-
tis herpetiformis. The acantholysis probably oc-
curs because of the large numbers of polymorpho-
nuclear leukoeytes in the blister fluid and the
anatomical location of the silver- and PAS-posi-
tive basement membrane on the floor of the bulla
cavity. Only a few acantholytie cells were present
in the smears and paraffin-block sections of
erythema multiforme and bullous pemphigoid.
Even though the basement membrane covers
the dermal papillae in the floor of the bulla of
bullous pemphigoid, the epidermal roof shows
minimal changes and the inflammation is usually
not prominent. In erythema multiforme, changes
in the epidermal roof may be prominent but the
epithelial cells are retained by an intact basement
membrane.
In our review of the literature, we noted few in-
vestigations dealing with the basement membrane
in dermatitis herpetiformis, erythema multi-
forme, and bullous pemphigoid. Prunieras (8)
utilized the PAS technic and demonstrated the
basement membrane covering the bulla floor in
lesions of dermatitis herpetiformis. This supports
the results of our histoehemieal studies and indi-
cates that the anatomical site of separation is
probably subbasilar in bullous lesions of dermati-
tis herpetiformis. T.Tltrastrueture studies may
eventually show that the initial separation occurs
in that part of the dermoepidermal junction ad-
jacent to the basal cells of the epidermis. Charles
(9) studied bullous pemphigoid by electron mi-
croscopy but could not identify a basement mem-
brane. Caulfield and Wilgram (10) examined
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blisters of erythema multiforme by the electron
microscope and found the basement membrane
covering the dermis of the bulla floor. The exact
relationship of the basement membrane observed
by electron microscopy and the basement mem-
brane demonstrated by the PAS technic and
silver stain remains to be clarified. It is difficult to
compare the observations of Caulfield and Wil-
gram with those of our study. Our observations
revealed that the basement membrane demon-
strated by the PAS technic and silver stain was
attached to the epidermal bulla roof of lesions of
erythema multiforme.
At the present time, studies are in progress to
evaluate the histochemical features of the base-
ment membrane in a variety of cutaneous vesicu-
lar and bullous diseases.
SUMMARY
A histopathological and histochemical study of
80 patients with dermatitis herpetiformis, ery-
thema multiforme, and bullous pemphigoid is re-
ported. Pathogenesis of bulla formation in the 3
diseases is discussed, and the need for obtaining an
early biopsy specimen (24 hours or less) for histo-
logic examination is stressed. Early lesions of
dermatitis herpetiformis show involvement of
individual dermal papillae, and this change readily
distinguishes the disease from erythema multi-
forme and bullous pemphigoid. Differentiation of
erythema multiforme from bullous pemphigoid is
more difficult, but location of the basement mem-
brane is helpful. The morphology of the base of an
early bulla, the amount and type of inflammation,
and the presence or absence of an angiitis and/or
liquefaction degeneration are differential features
observed in H and E stained sections.
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DISCUSSION
DR. WALTER F. LEVER (Boston, Mass.): I
wish things were as simple as Dr. MacVicar has
describedthem to us. Unfortunately, they are not.
In the first place, of course, we have to have a
clinical definition before we can make a histo-
logic definition. There is still a considerable
variation among various authors as to the clinical
delineation of bullous pemphigoid and its relation
to other diseases. There are many European
authors, particularly those of the French school,
who look upon bullous pemphigoid as a variant of
dermatitis herpetiformis, while others regard it as
a variant of erythema multiforme, and still others
as a separate disease.
However, I suppose that Dr. MacVicar defines
bullous pemphigoid as I do, namely as a chronic
bullous disease, which does not respond to the
sulfonamides or the sulfones, and frequently has
a monomorphous appearance, hut, nevertheless,
can have erythematous edematous lesions; and
that is the point I wish to make. It makes quite a
bit of difference whether a biopsy specimen is
taken from a bullous area with erythema or from
a bullous area without erythema.
Ihave found, to my dismay, that in the bullous
areas with erythema one may find the same type
of accumulation of polymorphonuclear cells and
eosinophils in the papillne as described by Piérard
and again today by Dr. MacVicar in dermatitis
herpetiformis.
I would place no reliance on the appearance or
location of the PAS-positive basement membrane
in the blisters of the three diseases discussed by
Dr. MacVicar; because the basement membrane
300 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
sometimes is present and sometimes is absent, and
it is attached sometimes to the epidermis and
sometimes to the dermis, but most of the time I
find the basement membrane in the blisters of all
three diseases attached to the dermis.
The situation, therefore, unfortunately, is not
as simple as Dr. MacVicar wants to make it. He
has given us the typical, usual picture; but I
doubt that we can fully rely on histologic criteria
for the differentiation of these three diseases.
DR. HERBERT MEscoN (Boston, Mass.): I
would like to rephrase part of Dr. Lever's com-
ments in such a way as to try to get a precise
answer from the authors. In deciding which
entity fits into a given syndrome, we rely on our
clinical experience, at least in part, for our ulti-
mate diagnosis. Yet, we are uncertain about these
clinical criteria because they overlap.
My precise question is the following: If you use
these histopathological criteria, how well do they
correlate with clinical criteria?
DR. DONALD N. MAcVIcAR (in closing): We
studied biopsy material from a significant number
of patients with dermatitis herpetiformis. Early
lesions were selected for study, and the micro-
scopic changes of edema and inflammatory cells
involving individual dermal papillae was a
feature observed in all specimens. We studied
very early lesions (24 hours duration or less) of
bullous pemphigoid and erythema multiforme and
involvement of individual dermal papillae was
not observed as typically seen in lesions of
dermatitis herpetiformis at the same stage of
evolution.
It was often difficult to differentiate the 3
diseases from the clinical standpoint and for this
reason we were careful to correlate our histo-
pathologic observations with the clinical disease,
follow-up studies, and response to treatment. Our
group of patients with bullous pemphigoid were
all older individuals, and they had bullous lesions
of variable size and some showed erythematous
changes of the skin between the bullae. They did
not respond to the usual types of therapy com-
monly used for the treatment of patients with
dermatitis herpetiformis.
We differ with Dr. Lever (Lever, W. F.: Histo-
pathology of the Skin, ed. 3. Philadelphia, J. B.
Lippincott Co. 1961, p. 107) and feel that if an
early lesion is selected for study, dermatitis
herpetiformis can be differentiated histologically
from erythema multiforme and bullous pem-
phigoid.
In answer to Dr. Meseon, we feel that the
results of our study will be helpful in differentiat-
ing these 3 diseases which are so often confusing
both clinically and histologically.
